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COMMISSIONERteilil 




1019990067988 2000/11/1 

[MUSI ^61SS!Ai 

mm 

[gjaje] 0061 

[ HIS SI ft] 1999.12.31 

i^Mmm^mi hoil 

[^go| gg] Maxima % n°i ni£ as 

[^go| g^gij] Transistor and method for manufacturing the same 

auiSAKirS^^iai Ai- 

[S§I213H] 1-1998-004569-8 
[CH£I2!1 

[ CH £l 2! 3 H ] 9-1 998-000649-0 

[SS^IEj^^Sls] 1999-058167-2 
[CHBI211 

[SSI OISs 

[ CH £l 2! 3 H ] 9-1 998-000350-5 

[n^o|oj^^oj^] 1999-054155-9 

[&S2I S?S?I] JEONGJae Goan 

[^Sis^SiSl 600909-1792213 
[o^ojg] 449-840 

[^±] S2JAI ^Xie 883-1 CH£!^XI2XK»fflM 

104-701 

KR 

[^ixi] hi42£°i ^soii 9im mm, mms mo±°\ 

oi^e (en 

0ISS (2!) 

[^I^SSJS] 20 2 29,000 §! 

2 £ 2,000 £! 
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[o/^^^xhg] 0 2 0 

[UMS?S1 3 m 205,000 3 

imm 236,ooo m 



2000/11/1 



22-2 



2000/11/1 

1019990067988 

[.S.«H] 

>9*>S.S. ^ ^l-^HCGate Oxide Integral ity'-GOI) ^ -^l' E ^ ^ 

>I|olE *8>9^S.a, S-Si(LXOS) M ^ ofl^B]o>ol (Shallow 

Trench Isolation^!!) ±SL±/**M *L* *4* DRAM^l *\ 

H*JW (Refresh) 3 * 

^ L/C £ G0I* tf^M E^liE^ «^Al7lS.a « <Mr* 

S. 7 
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2000/11/1 

1019990067988 

E^Xj^El ^ Hfil ^12: ^ {Transistor and method for manufacturing the same} 

5= 5a t(M £ 5d^ £ 13 ^* *3 * 

S. 7£r £ 651 ffl-ITI^^ E^^^E^ q-^^ ^ ^ £ 

51 9a ifl^q 32L 9f^r £ 6^ m-m-a^ M^l^B^ ^ ^ ^ 

s. 10a £ ioffe ^ 6^ rv-rv^i^ §^^21 *3 

31: 32 : *^ 

22-4 



1019990067988 



2000/11/1 



33: afl 1 
35a: *fl 1 
36: 2fl 2 
38: LDD 

40: ii^/Ee11°J ^ 



43: ail 2 7fl 

45: A 3 #%^\ 



34: 711 °1B ^Vsl-^- 

35: 2fl 1 TflolS 

37: 21] 1 

39: ^ 

41: 211 2 

43a: A 2 tf^^S 



44: 



[^5] ^M]^ ^] 
[i£^o] ^-^] 

[^o] ^>fe 71 g n §0)21 ^2fl7l#] 

<21> £ « ^ jflia ^> 

<22> £ l£ ^5fl 7l^<Hl S^l^l- M-Bl-^ Ellolo^Eol^. 

<23> ZLQJL, £2fe£l^ I - I **** S^l^* ttS.*]*. =• 3^ 

s. i2i n-n^si E^fl^l^l- t+Hl-^ 

4i7>> §3 <^^4 ^ #51*11 71^(11), ^71 tiJrH^ll 
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1019990067988 2000/11/1 

7l*(ll) 3.^2\ ^ ^> ^ ^^-(14), #7} ±x\ ^ 

AV^(14)4 ^ 7l^;(ll)^Hl TflolE AV^.^(15)^- 7fl*H 

*M ^<fl S.<^ ^ **O.S t^7fl^ TflolH ^#(16), ^ TflolH £ 

^■(16) <3=^ <£5L*ll 7W11) *^ «^ (Lightly Doped 

Drain:LDD) <3«U17). A 7]}o]B. *d^(16) <8^ #£*H ^(ID^MI S^fe 

4 2 #^(18) £ ^"71 ^fl 2 33*^ 4*3(18)* ilHO: ^ Tflom ^(16) W 

21 ^VE3(|| 7l*(ll) <8«H <8-S3fe i^/^l^l <a^(19)^S- 

<25> £ 4a vfl*l H 4d^r £ 13 I " I ^ HTO* ^ ^ 

iflSLolJL, £ 5a xfl^l £ 5d^ S. 13 H-n^^ S^l^ 2 ! ^ * 

<26> ^Sfl 71^1 J= 31*1^3 ^12: £ 4a £ S- 5a4M3- , 

dJi^oM (Shallow Trench Isolation:STI) ^^.S ^> £3 ^^o] p ^oj 
#51*11 7l*(ll)^ 3fl -(Pad) tf*Wl2). 3*W13) £ *l 1 *>3l5L ^ 

<27> Zie|jl, #7] * 1 ^} ^ QWOr M^Si* ^ 

1 3*Wl3), *ll 1 -SSW12) 3S ^S.^ 7l*UD* 4^*H S«*l* 

<28> o]^, ^71 * 1 ^1^^ itffc 3^41 ^> 



22-6 



tip 



1019990067988 2000/11/1 

£5} #S}-^(14)-§- ^^-aI^ji, #7l afl 1 2JSl-^-(13)-g: #^ ^^SL^ *H #?1 ± 
A £-el #5}- ,3 Kl4)-§- ^1^2) (Chemical Mechanical Pol ishingXMP) H o Vl £ °fl*l 
(Etch Back) AV-g-^o^ #7l J=31*WL> u-o.^Ai ^ W ^m^- 

<29> 51 4b ^ £ 5b^)^i^ ^1, #7l aVSlXl 7l#(ll)#°11 ^€ XI 1 ^SKK13) 

Xl 1 #5^(12)^8: XlTl^Jl, #7l ±.7} ^ #5}-B}-(14)-Sr SKE-Xl 7l^(ll)^°fl 

*fl^ 2:^ ol-^^ «H #7l *VEXl 71^(11) a^ifl°11 *fl\i ^^(O-ir 

<30> ZL&lJL, ^Tgo) <g#5}- ^.2.5. #7l *V51Xl 7l^r(ll)#<Hl Xl 2 ^ #Aj 

^ rf^-, #71 XI 2 #3^#<Hl t^^g ^sl^(16a)3f ^^^l(W)#(16b)€: <8#^. 
<3i> o^, #71 ^^(16b)#<*l| XI 2 Si^JL, #71 XI 2 ##^-8: TlH 

<32> ZL^Jl, #71 ^3 O.S. ±% ^ XI 2 ##nV.g. u^a^. #7l 

(16b), ^-^#(16a) ^ XI 2 #3*^ ^e«^ ^zJ-SM ?1H^ #3W15) 

5}- TflolH ^(16)* #7l XI 2 ##^Sr XlTl^^. 

<33> 51 4c ^ 5i 5c4M*4 ^1, #71 TflolM ^(16)^: *I^°ll 

o]-g-^<y ^a1s>J1, ^e}-ol ti.-o](Drive-in) ^-#^-^.S.^l #7l ^ 

r* (16) <£^.o} ^T-^l 71^(11) LDD <3^(17)* ^#W. 

<34> 51 4d ^ 51 5d^l^^- £°1, #71 Tfl^lm 3H"(16)* 3E^-$ XI 2 ^J^M- 

^^*>JL, #71 XI 2 ^5^-§r #71 TlHm #^-(16) <£#2l #51X1 71^: 

(11)#<H1 XI 2 ^3^- ^(18)# 
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<35> ZLE]JL, ^7} TflolH ^^-(16)4 2 ^(18)-§; *}^ELsL JL^rJE ^ 

^ o]£-^<£ -g-^^- ^A]5>ZL, =5}ol ti. o] ^-AV^>S.^^ ^"7] 2 ^2}-^- #^(18) 
-8: Tfloje ^(16) <9=*s] «>H^ 71^(11) S^^^ <8°H ii^/Hell 

<?] <3<3(19)-8- 

<36> E^^^Ei ^ Zl^l ^12: «J"^^r 4^ ^ ^}^°) SX3X^r ■ 

<37> ^*fl, S^(LOCOS) ^ Sfe STI ol^og ^ ^ ^ ^ a] 

i*} Aj.^j.n^-o) ^tso] <H 3i-¥r-7> ^7>-s]-^.S. DRAM^I 5} = 3W (Refresh) 

<38> ^> ^e] *Y^^9] «-<HiLC}- 7>^>^^ TflolE 

A>g|.^.o) ^.^7} gH-*} X|^.oH(Gate Oxide Integral ity:G0I) ^ M^W^E^ 

<39> ^ ^ o. ^-7]^ §-*fl^ «fl^^>7l £°-3, di*> £e| 

& %^ "3^* -ii^H Tfl^lS #^g: GOI ^ 2=31*1 

<40> »^°\ H^xl^E^ ^1 1 51*1^H ^> £3 ^4 7 1 

4>7l ^ <^^^ 71*^ ^3^r 4i7;> £-2^, #7l <8 ^ <£Jf ^> 
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TflolH #71 TflolH ^ oj^o] 7l ^. a^vfl^ ^ o^ofl ^^Sl^ LDD 

<8^, #71 711 o]E ^ ^> £-2}^ #7l TIME ^ 7m 

#ofl *tf 1 4=^, #7l 1 i^tb TflolS ^ °<H^ 

7^ i^iflal ## tg^fe ^5-i/-ell<?l ^ ^ #?1 1 €<3^ 

i^-tb 7fl°m ^ #^* v Afoisl 7l^Hl ^§#€ ^1 2, *)1 3 ^^^ v * 

JL^H 

<41> JL ^^E^ *H£E #^£r Xfl 1 ^> £3 

3^ <8«H 7l^ #31, #7] £3 <83^ 7]^ 0 H] ^7-> ^51 

"SSr ^*K=r #31, #?1 <^2l ^ 71^^ *|<S^* 7fl7.11^Jl 

H 3£^°1 #3"€ *fl 1 7flo]m ^.g. *§#*Kr #31, #?1 *fl 1 711 ^ 

7m £^lfl^ «^ «3«H LDD <§#*Kr #31, #7l 1 

^ «^ «-ElnV <q 7 m#o,l ^ 1 ^o^nV 4^ -g; ^ , #7l 7)1 1 

nV ^ o_ ^ ! TflolE ^ <$4§=^ 7m «# <8*H ^^/-^l^ 

*g#*Rr #31, #71 1 3^ itftt 711 1 71HS ^> ^ 

AVSj-n}- A>olo) 7l«#ofl ^S** 2 ^^M" *8>3*Hr #31, #7l 2 ^^Hl 

*)1 2 TiHM ^ ^-g- £*d*4 ^ n>^3## ^*Hr #31 « #7l ^ 

#4 #3 #71 *fl 1 TflolE 2 TflolS tg^if 

<42> #71^ ^ £ ^*fl M^^liBl ^ ZL21 ^2: «o V ^^ ^ 

< 43 > £. 6^r ^- ^^^1 °H1 4^ S^^l^^il- H-^-HB Bflolo>^Holcl-. 

22-9 
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<44> ZL^JL, £ 7^ £ 651 ffl-m^d^ Ji^l^l* ^-E^ ^2: ^^l^, 5L 8 ^ 

S. 621 IV-IV^^ M^^lrtEil- l^-Ef^ ^3: 
< 45 > £ ^a] aflofl ^ E^liE^ 5. 6 £ 7 ^ £ 8°\}*\^ p 

^ oH ^ £3 <gq*|. ^ <3<3°1 #SL*H 7l*(31). -*7l <S«^ 

a>E4l 714(31)^ <8*3fe ±# M <&*W32), ^-71 «^ <3<^ * 
5L41 7l^(31)^Hl >IMH 4VSW34)* 7fl^^JL ZL a^ol x^sSM *Vtfl £^ «a 
tftf<LSL TflolS *7l 4Hl= ^ 7 1*(31) X^^l *S 

<3<3«| LDD <3<3(38), ^"71 Tfloim ^ #£41 7l#(31)<HI 

^(39), ^71 ^(39)^8: XlHb 7flo]H ^ <£^o} 7l*(31) 

S^iflS] <3*H i^/3^1°J <83(40) ^ -8-71 ^(39)^r i 

TflojE ix} £e) 4tSW32) #5141 7l*(31)^«fl 41 2, *l| 

3 #3^(41, 42).°3. 

<46> £ 9a si 9ffe s. 6^ m-m*^ m^l^^l 4lS tf^* *3 # 

&SLo}3., 51 10a xfl^l 51 lOffe E 63 IV-IV^^ 1=^1^21 4131 

< 47 > £ ^a] o4|<Hft *m S^l^&l^ ^12: ^£ 51 9a % 51 10a°lH2)- . 

ptgoH i^} £3 M 3^ 7l*(31)4M ^> ^ 

(32)4 41 1 #3W33)-8: ^W". 
<48> ZlSlJL, *7l 41 1 ^*^(33)* *7l *S <3<3 W*** 4W35L* ^1*3 C^g. 
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<49> 



<50> 



<51> 
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o*7H, W 4,*} ^ 4*W32)* 10 ~ 300A ^MIS * 
(Well) <>Vfr. *H. -#(Field Stop) £ ^ ^(Vt) a* 

% sv t}-g-, #7] *\] 1 ##*K33)-i: HS^. 

£ 9b * £ 2*1, W ±* * ^ 1 7 ^ (33) - 

p>^S. #7l ^ 4*^(32)* « t 8^«4. 

c^7H, #7l ^ «K ^7} ^^(Rounding)£l^ #7l i*V ^ 
(32)* ^IW GOI ^ ^ m^i^ ^ ^ ^1^. 

*7l *fl 1 #**K33>* ^71 ^#3 <L>H*H 71^(31)^1 

TIMS. *vsW34)-i- ^^M?!^. 
<53> oH, #7] ±A *e1 4*W32)*|- (34)^1 atffc *l 1 ^ 

5^fK35a)* ^^W- 
<54> 5= 9c * £ lOclH^ ^?1W(35a)* W ^} £3 

^^-(32)21 ^ (Chemical Mechanical Pol ishingXMP) tt°-3, ^fJ: 

3- ^^°fl *H 2 ##^(36)* Ht4. 

=l*\5L. W 4| 2 #**(36)**7l *1 1 >IMm *d^H 34* 

£ 9d g £ 10d4H* ±* * *l 2 #**K36)* 

4i3 S *7l ^ 1 ^€HK35a)* * 1 *-< 35 > 
o. tgjg^j. ^| 2 #W(36)-lr 2)l7iW-. 

ZL^i, ^71 *fl 1 TflolH ^^(35)* S4W*H ^ ^ 1 WK37)* 



<56> 



<57> 
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*. ^> **» **«K32)* 4 1 TflolH ^(35)* ->&3S *d^l *l 

*5= n^g #1r#- *1£^ -^y-ojCDrive-in) *KHI*S*I ^\ 

A 1 >«olH ^(35) ^(31) ^ LDD <8*4C38)* * 

oh. *d^l a*** S^*. *7l **** *0 i tIM* *d 

n #7i 4 i Tflom ^(35)4 **(39)* "}iaa *^ 

^ ^ x ^ lolg ^ (35) ^5*1 7l*(3D *«W 

^^(40)* ^^W. 

E9 eS£ 10e4H* , ^1 **(39)* itf* m<% *0 2, 4 3 

<M*K41.42)* 4 1 WC35)ol *7l ^ * 

^(32)^ CMP ^3-2.3. ^ 

^71 *l 2 t*a* ^*HK43a), ^ ->^(44) * 

all 3 ##^-(45)* 

oH, #71 4 3 #**K45)* ^71 A 2 TflolH , d - ol ^ JjL^H* tf5L^ 

<63> £ 9f 4 £ 10f«W* tfo], #71 4U*|03. t * « 4 3 WK45>* 

n}ia£ #71 *H p>&=1*<44)4 *l 2 ^Bl«(43a)* -d^S *l**H 



<60> 
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*1 2 7fl°lJ= *l^(43)-8: *§^tb ^, ^7} *fl 3 ##nv (4 5)-g. 4^^. 
<64> ^-7laj- ^o) t -a- wVtgo} ?\\o]*L ^7) z\] 1, *fl 2 7^1 o]e #^-(35 ,43)^5. 

^1 5L 10f°fl^ ^ol ; ^-71 1, 4 2 TljolE ^^.(35^3)^ ^7]. "T" 

o) DRAM^ Jp^-S: ^-#X|?lJ7 ?flo}E a>s}.^ ^ 

^ ^ ^ JL-4, L/C ^ G0I* ^-^1^ *L®x}^]°] ^-i: 
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AV 7 ] *fl 1 ^i^ev ^«j-g- TflolM ^ <£«t^ 7lt #^ <3^1 

^>7l 1 4tf-«*-§- Tflolm ^q-ij. £-5} A>o]o] 7l^H] 

^€ A 2, *fl 3 3L^H ^^-i: ^HJ-^ ^ 

[3^*8- 2] 

*fl 1 £^^°H £3 <3<^ ^ ^^O] ^o}£ p].^^ 

^-71 ^ 1 7flolJ= ^ <£^o} 71^: i^ifl^ &q ^^ofl LDD ^*Kr 

#31; 

22-14 
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^7) Xl 1 XI 1 TflolM <£#°1 71* S^lflS] <8 

<*°il ^^>i/H-5fl^l <3^-§- ^*}fe #X1; 

#7l 1 *|<3^ ^* XI 1 Xl<XM ^} -g^ ^>°1^ 71 

*#X| ^ft^-g- XI 2 ^<£^* ^*}fe ^Xl; 

^■71 X| 2 ^^MHl XI 2 XI o]e ^-g- 4i3tt wi- 

fe #X1; 

a o v 7 ] ^ d}a H |4 jE^-g- ^ ^i^n *ii i xi °m XI 2 XI 

o]H *g^*Vfe iW<X <X^<X^* ^-^-S. *>fe M^l^B^ ^12: # 

Sl. 

[33^ 3] 

XI 2 ^Xl &<H*1, 

#71 ±x} ^-Bl^ 10 ~ 300A *f-v\}3- ^^f-* ^^-S. ^>fe M^*}^^ 
2i ^ . 



22-15 



1019990067988 2000/11/1 



1] 



19 



IS. 2] 



[5L 3] 



a 



15- 



19 



J- 


— 1 — 


\ 




1 

1 

1 

1 

1 

- ~U - 

r 

i 

i 
i 

1 

t 






— i — 
i 

i 





L— n 16 



J 




16 



z 



18 
-14 

-11 



22-16 



1019990067988 
IS. 4al 



13 



2000/11/1 



12 



-14 
-11 



[H 4bl 



16 



jL 



16b 
-16a 





^^^^^^^ 

c 











4c] 



16 



15- 



z 



-16b 
-16a 



C 



17 



[51 4d] 



16 



-14 
-11 



.14 
-11 



t 




X- — 18 






17 


V 

19 





-14 
-11 



22-17 



1019990067988 
[£. 5al 



13 



















-14 



-11 



IS. 5b] 



16 



z 



c 



16b 
16a 

-14 

-11 



5c] 



16 



z 





c 









■16b 
-16a 

_14 
— 11 



IS. 5dl 



16 

z 







C 


! 

15 



-18 

.14 
-11 



2000/11/1 



22-18 



1019990067988 
6] 



L 



) 


1 r 


' 1 


1 — ( — 


| 

- -4_- - 






1 
1 

1 











J 



w 



IS. 7] 



42 35 


m 


—44 41 
— 43 J 








u 


—39 ' 






34 i 


57 


^38 
~40 - 



-32 



-31 



[5L 8] 





—44 


^^^^^ 


—43 




r •' ■; i 


—35 




—32 




34 






—31 



[£. 9al 





-33 
-32 

-31 



2000/11/1 



22-19 



1019990087988 2000/11/1 



IS. 9b] 







■ i * w ' - -"-4 '"• 






—35a 






i .. J.— ..." 






—32 






1 

34 






—31 



[5. 9cl 







—36 












—35a- 


—32 






1 

34 






—31 



[5. 9d] 




-32 



-31 



[£. 9e] 




9f] 



42 35 


m 


—44 41 
— 43 / 








\ I 


—39 " 




34 2 


17 


^>38 
40 - 



-32 



-31 



22-20 



1019990067988 



2000/11/1 



[S 10a] 




IS. 10b] 




[S 10c] 





—36 




•*.*'**. - .fi '•J' ""*»■' 


—35a 


—32 




i 

34 




—31 


[S 10dl 








—35 


—32 




34 




— 31 



10e] 



T 

34 



-35 



•45 

-44 
2*-43a 
-32 

-31 



22-21 



1019990067988 2000/11/1 
IS. lOf] 





—44 


W/////////A 








—43 






—35 




—32 




1 

34 






—31 



22-22 



